Chronic vitamin C deficiency does not accelerate oxidative stress in ageing brains of guinea pigs.
Increased oxidative stress in the brain has consistently been implied in ageing and in several degenerative brain disorders. Acting as a pivotal antioxidant in the brain, vitamin C is preferentially retained during deficiency and may play an essential role in neuroprotection during ageing. Thus, a lack of vitamin C could be associated with an increase in redox imbalance in the ageing brain. The present study compared oxidative stress of ageing to that of a long-term non-scorbutic vitamin C deficiency in guinea pigs. Adults (3-9 months old) were compared to old (36-42 months old) animals during a 6-month dietary intervention by assessing vitamin C transport and redox homoeostasis in the brain. In contrast to our hypothesis, chronic vitamin C deficiency did not affect the measured markers of oxidative stress in the brains of adult and aged animals. However, aged animals generally showed increased lipid oxidation (p < 0.001), decreased glutathione (p < 0.05), increased p53 mRNA expression (p < 0.01) and somewhat elevated DNA oxidation (p = 0.08) compared to adult counterparts irrespective of dietary vitamin C intake. Increased mRNA expression of sod1 (p < 0.05) and svct2 (p = 0.05) was observed in aged animals together with increased superoxide dismutase activity (p < 0.01) and cerebrospinal fluid vitamin C status (p < 0.001) suggesting a compensatory effort that did not counterbalance the effects of ageing. Essentially, no effects of age were observed in the liver demonstrating the brain's unique susceptibility to redox imbalance. Consistent with previous findings, we show that ageing per se constitutes a considerable oxidative insult in the brain. However, our data also suggest that a long-term poor vitamin C status does not accelerate this process.